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(54)Title: SOLID-STATE COLOR IMAGER 



(57) Abstract 

A solid-state color imager comprising a solid- 
state color imaging element (2) having a color 
separating filter in which arrangement patterns are 
repeatedly provided, each arrangement pattern has 
four pixels adjacent to one another vertically and 
horizontally, the two upper pixels are a full color 
transmission filter and a cyan transmission filter 
arranged from the left, and the two lower pixels are a 
yellow transmission filter and a full color 
transmission filter ananged from the left, storage 
means (5) for receiving color signals outputted from 
the pixels and storing them therein, correlation 
calculating means (6) for calculating the correlations 
of pixels around interpolation object pixels 
comprised of the cyan signal pixels and yellow 
signal pixels stored in the storage means, and 
interpolating means (7) for performing interpolation 
in the direction in which the correlation increases 
and calculating full color transmission signals in the 
positions of the interpolation object pixels. 
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15 

0^^ftfS-^{±. (R). i^fe (G). ffe (B) <Oit(DZW.^-^ 

■ ^jtbtD^ti^mt)^"^ < . :i(Dmizijmmmn (y). z mmcn^mm^ 

(R-Y. B-Y) Tfe ^ t>-r$^ ^t>o RGB® 3 il^3J 

25 ^©P^{3 t, tLSBji^fs^tZ)^^ 4:2:0. ^/iii. 4:1: 

1 t£*3!)^^fflu^ 5j 4 : 2 : ZM^iztt-^. fettlS 
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2 

|g 2 ( a ) IU±1^£3feCDS<*:^3 ^ — li^^g^ ^^-r ^ CDTfe 13 ^ 1 

wi^i^ (^^m) ^m^m^ in^m^) iz^mr ^B^my }\^^ 

(G). >'T>fe (Cy). Mfe (Ye) t3 T^d: 5 . ^2 (b) m\Zm 

H^i^^, 1 lij^^CDJtf JSil-^ (Y). SU^ 1 ^fflfe^M-^ (R-Y. 
B - Y ) 5 o 

\^\z^(Dm^{n^(^^^M^(o-m^^--t Y(h,v){i^ 

Y(0,0) = Mg(O,0)+G(l,O)+Cy(O,l)+Ye(l,l) 
Y(1,0) = G(l,0)+Mg(2,0)+Ye(l,l)+Cy(2,l) 
Y(0,1) = Cy(0,l)+Ye(l,l)+G(0,2)+Mg{l,2) 
Y(l,l) = Ye(l,l)+Cy(2,l)+Mg(l,2)+G(2,2) 

fe^^i^R- Y{h.v){i 

R-Y(0,O) = Mg(0,O)-G(l,0)-Cy(O,l)+Ye(l,l) 
R-Y(O.l) = -G(l,0)+Mg(2,0)+Ye(l,l)-Cy(2,l) 
R-Y(1,0) = -Cy(0. 1)+Ye(l,l )-G{0,2)+Mg(1.2) 
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3 

R-Y(l,l) = Ye(l,l)-Cy(2,l)+Mg(l,2)-G(2,2) 
t^Ji'O. B-Y(h,v)(i. 
B-Y(0,0) = Mg(0,0)-G(1.0)+Cy(0,l)-Ye(l,l) 
B-Y(0,1) = -G(l,0)+Mg(2,0)-Ye(l,l)+Cy(2,l) 
5 B-Y(1,0) = Cy(0,l)-Ye(l,l)-G(0,2)+Mg{1.2) 
B-Y(l,l) = -Ye(l,l)+Cy(2.1)+Mg(1.2)-G(2,2) 

mnttnK). 4:4: ^M^ttfih. h i. tB ;^ $) -y- T . 
10 4:2: 2 Wi-^. 4:2:0. 4:1: I m^-^O^^m.t/^'niotl ^ o 

15 Lxiii^^^j^^nx^t^r. ^-^my 4:4: 4m^(7) 

tiitit^m^ii^ ix. 4:2: 0 4:1: 1 Jf^ h ^/^ o ;t OS 

m^m^iii>rzm^^tii±}'ri>m'^. feting c3o^^T^i. 3/4©ti 

m2 (b) mtc^'lt^Y (0, 0) (0, 1) <&f^^ti^C{i. 

20 G (1, 0) ii Y e (1, 1) ^sMffi L-C{sfe^^nS*ZP «PJS(t^ 

25 U > y+S$ET'fd:'5: < ^iS. 7X¥ 73 Id] h 4; (3 Jiilil 7 ^ ;i/ ^ il U 
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5 ^^A^>, mmcD^^^yj\^i<z^^r^mm^^mMizmv\x. m&m'^t 

To B 1 5 lll(C:^3t^-C. ^^ti. H^S^T x 2 TT A^^ff-^^D > T U 
5 J; o (3. tt / 2 ^ T- cDili^^l^C^ # ^ ttT L S ^ o 

20 ^^r-5o 



m 
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5 

15 4 mm(Dmidmmmmtt'^iiFmL. mi^2mm(D^mm^^. 

25 ^i). 6 'DOm^'ki'? ^ . 4:2: 0 ;^ iH;b "T ^ . C 

i;^f5SS[i:r^^c7)T$)So 4 : 2 : 0 ;^ it<Z)^^ t *J 
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6 

^tf 6 b , 4:1: 1 :^ Jt®^g§{3 f * . 3 
t^MWLtT ^ ^ OD T' Si ^b o ZtXiZX*). 4:1: ® 

^2mmi±. ifeTb'^Hitc. Hfeisai^ . ±&iS3©7 ^ . 

:^i>J^*3igL/'?'5' — >^*j-^*OT'$)l9. M IB 11 f*fl^ ^ ? ^ l® ^ 

m^Sti. hffi^>6MP^lj^ i'*''f^*> ^^^^ 



m 
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mm^^ts. t^:^\f^^rzitmyjf^(Dmmj^. 4ocfcz>\ ^<hiz^ ^y^n 

iS^^^tf. my5\^^tz{±m:^\Pi(Di^m^. ^XV^. ^?>{3. ^4*t);^ 
iRli^^gg^JSE. 4b*J;i>\ ^;&|R] A>o±:>j lu]. ^ ^ ti :^ |di o 
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8 

:i t^^WLtT ^ ^(Dx- & ztiizj:*)^ ^mmmt'\^±Ls mm 
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M^^ffluT. i^T' ly^mmy ^ ji^i^.miz R-Y fe^rs-^*. ^feig 
my ^ )i^&miz B-Y fe^fs-^^. MPrB^^f -ip, z t^nmt-r ^ 



PCT/JP99/02385 

10 

^e^i:t-i> ^cDTfe-So zntzjLti. ffi&l;^In]3!)5^£ v^-e^a-^^ffl^^7^: 

2 f@ »9 m-r0s&^is{t 2. d c J: D > 0j^f5f f^^d*^^ < > 
<D:k^i^ys\^iz:tsi^xmm^n^^. ±t^^mmmm(DiiLm(D±^^m 
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mi (b) mii. mi (a) m(Dmi^mi^mi^±^zmmr ^^^m. 
^1 (c) m^i. mi (a.) mcDmi^mmmT±izmm-r ^^'jym 

^2 (b) m\±. m2 (a) l2lO@f*:^^^^±{ciSM-r -Sfe^ai 

.^3 (a) EI<i> :$:^fl^®IIM©?f$fll 1 {'iift ^ > ^Wti ^ -mW^ 
10 mm.o:> ^ : 2 : 0 ?f>^^c75)i[?)gfe^{B-^0&g$^f^■rElo 

^3 (b) IKi. ^^B^©IISte®ff^FJ 2 (z ^-tt S . ia<2^:^^-JS^ 

^^cD4 : 1 : 1 m^(Dnm^^m^(Dium^^^Tm. 
mAMii. :$i^m(Dnm(Dm^m 1 izio^f ^ . 4:2: om:^xniti 

15 ^5ia(i. y^^m(DmMcomm2 iz^if 4 : i : im^-r^mti 

m^m'?-±coB^$siy ^ jv^(om^m-c-^i,o 
20 ^TUtt. ^f^Bji(D^m(Dmme {z:joii mm&m-in,. mm/D\i^ 

(z {j- S ^ > ^ ©Klf^ ^ r S KIT- -5 o 
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mi emii. ^^BMcommcDmm i i j: ^ mi^ti ^ —mm^^mfD 
mmcDmm i . 

iz^i^T ^i^^m ^n^cn i> (Dx . A D e>m£*$ nx v^ s o 4 

(i A D ^ f# tb S 7=-' V ^ ;i/ ® ^ $: 0]^ ft ^ h Mii^ {3 

^1 (b) mi±. mi (a) l21{ci;{:>-Sl5I^iSf^lN^ 2 oaffltwf-^ 

2m^xm*) ti^—m<D^'i^ — y ^ ji^ commit. ± 
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^3 (a) ma. ^nm<Dmm i(D. mi (a) mtijit siuftM 
5 m 1 (a) llI^zi>v^T. I 'kmLx^w^i;^^mm&^mi^m.m 
(^^^) (m^M-^) (cig^u^ AD^^t§3TS 

M^ifflS®!^ 4 T A D ^I^^A* f# n 5 5=-' ^ ® &)tf Jg© 

7 ^ ;u^'cDiB5njyj^^ 1(b) m\zyfst ^o\zm2m%. m.2m%cof^9 

^7b«:fe*^f,^feigi^7 > fe^il ;b ^ , Tgli2iii^ 
15 ^Tb^^feSig:? ^ ;u 47 -fo t). ffe <D 2 li ^ *5 >- T > 31 7 ;i/ . 

?>n'g)i]^(g-^{i, ±femfg 2 t^T>ets$E i fi. ^feti$g i m 
20 m-^^±t^o 

-f ^ TtfD/^feteic^ ('^^fe^ ^ife> Wfe. ^n^nR^ 

G. B) T-^fi:. iam<±W = R + G + B. Cy = G + B, Ye=R 
25 +Gh'i2>o jJfSmfEA^Rx G. B BK^-r-^T ^ ^ T *3 s ^fe 
3253 7 -f ;i/^or)^-5<4gcD)l?JSfi-^ Y{zo^^T{i^ ^ ^j: 1t > T U > 

Y(h,v)=axW(h,v) 
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14 

tL. h + v{±. ^3 (a) m(DmiZ^\^Xlini^i^^tU^o 
Y(h,v)=ax((W(h-l,v)+W(h+l,v)+W(h,v-l)+W(h,v+l))-r4) 

^M-^fiJt^ft'® Re^^Ai^Cl^^DT-. jH 3 1® ^ 7b» L . 

10 R(h,v)=ax ( w(h-r, v)+w(h+l,v)+w(h. v-l)+w(h,v + l ) ) -^4 

-bx (Cy(h,v)x4+Cy(h-2,v)+Cy(h+2,v)+Cy(h,v-2)+Cy(h, v+Z))-f-8 
Y(h,v)=bxCy(h.v)+R(h,v) 

ti&u-r^a m^y ^ Ji^^ (D^ ^iiLmcDmmm^Y X'^Hii, Yet- 

15 B(h,v)=ax(w(h-l,v)+w(h+l,v)+w(h.v-l)+w(h.v+l))^4 

-ex (Ye(h,v)x4+Ye(h-2,v) + Ye(h+2,v)+Ye(h,v-2) + Ye(h, v+2))^8 
Y(h.v)=cxYe(h.v)+B(h,v) 

ti&ltt-r^o b. c «i ^'-Y ^ b > V ^flM-r i> «3CD 

h + vji. ^3 (a) 121 ^ v^ T ^ i: ^cC O x 

CyD^, 2it>-Y e iii^A^c,Aj5i?>fc)ff)a[M-^Y{i, R 1/ B gJc ^ {± Jl 

25 C y iii^{z-3l^T(± G + B fife^*^ Y e ^i]^{co^,^T{iR + Gqg 

^Tz. -feUfg^ (R-Y, B-Y) COVNTS. Ji/tfl ^ 4 PI (C •::) 
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R(h,v)=axW((h div 2)*2,(v div 2)*2)-bxCy((h div 2)*2 + l,(v div 2)*2) 
5 B(h,v)=axW((h div 2)*2 + l,(v div Z )*2+l )-c x Ye( (h div 2)*2,(v div 2)*2+l) 

G(h.v)=ax (W((h div 2)*2.(v div 2)*2)+W((h div 2)*2+l.(v div 2)»2+l)) 
-^2-R(h.v)-B(h.v) 

10 R-Y(h,v) = 2xR(h,v)-G(h,v) 
B-Y(h,v) = 2xB(h,v)-G(h,v) 

iiiGietr^o CCT. a, b, c It V ^ i- I ly > y^mM-T ^ tz 

&)(Di^m.tL. div i±m^cDmncDn(Dp^^^K> tHLm^^m^i^x ^ 
xmii-mm.m^(Dmti^mw.Lx^t^^ tixi^ui^tzi^^miikmitf^i 

lil±(Dmn^n^ :l tiz J:^X. m3 (a) mizfn-t j^r) iz^ m2 
mm. M 2 iS^© 4 (@O0J^M^ Y tz^ Ls 2 limofeMfi-^R - 
20 B-Y^ 1 mt^'l^^titzZLtiZfjiio^ m3 ( a.) miZfjiT. 4:2: 

omx^(D\^^'-^(Dxtim'^ t {. X m L tzMcD CD t^m ^ n ^ :i 1 1 tji 

So 

XitO. 3, BCZ-DlNTfiO. 59. G{I-^^^T^iO. IKDM^iz 

25 i&^-ri> z t iz ^ -o X . m±^mmy ^ ^ (Dm^MmcDttiimmim^- 
Ycow.B^-^tttm {.^^^(Dx$)^(Dxf^^^ji&m.m^t^m^n. ^ 
^izm^m^j^±r ^ c tt^x ^ ^ o rD^'om'^i^. ^mmy ^ )\^^ 
^m^^^ (m^. -^fes Wfi. ^ti^tLR. G. B) xm-rt. w 

= R + G + B. Cy = G + B. Y e = R + G ^ -5 . ±§BC5i^^5 
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Y=0. 30R + 0. 59G+0. IIB 

5 W = 0 . 3 0 R + 0 . 5 9 G + 0 . 1 1 B 
Cy=(0. 5 9G + 0. 11B)^0. 7 
Ye=(0. 30R + 0. 59G)-rO. 89 

ft 15. 

Y(h.v)=axW(h,v) 

i:t-€>. ati^'-r ^ .^y u >>> ^l^^r ^;ti5!)cr)f3^t!ti: 

h + v(i^3 ( a ) lacDi^tjfzij ^^T tt^lz-fS^Si ^ ^ . S^c^feiSig 

Y(h,v)=ax({W(h-l,v)+W(h+l,v)+W(h,v-l)+W(h,v+l))^4) 

20 Y(h,v)=ax((W(li-l,v)+W(h+l,v)+W(h,v-l)+W(h,v+l ))^4) 

+0.7 xbx (Cy(h-2.v)^2-(Cy(h+2.v)+Cy(h,v-2)+Cy(h.v+2)+Cy(h.v))^8) 

Y(h.v)=ax ((W(h-l,v)+W(h+l,v)+W(h,v-l)+W(h,v+l ))^4) 
+0.7xcx(Ye(h-2,v)-:-2-(Ye(h+2.v)+Ye(h.v-2)+Ye(h,v+2)+Ye(h,v))^8) 
25 i:LT^»ctl^o b. c {± ^' ^ •> b > ^ g t" S 

co^SSthU. h + v{i. m2> (a) 1210#'JC^^l^T (i'^ic^^i^ ^5: D . 
>T >fe7 -< ;i/ iS' fflfe hii^l&s v{±{^m^^!9, Ilfe7^ 

feMM-^ (R-Y, B-Y) lz-:3i\T(i. JtfJgfl-^ 4 fli C o 
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R-Y{h,v)=0.7^0.3x(ax(W((h div 2)*2,(v div 2)*2)+W((h div 2)*2+l.(v 
div 2)*2+l))^2-bxCy((h div 2)*2+l.(v div 2)*2)) 
5 B-Y(h.v)=0.89H-0.11 X (ax (W((h div 2)*2.(v div 2)*2)+W((h div 2)*2+l,(v 
div 2)*2+l))-^2-bxYe{(h div 2)*2.(v div 2)*2+l)) 

R-Y(h,v)=0.7H-0.3 X (ax (W((h div 2)*2.(v div 2)i=2)+W((h div 2)*2 + l,(v 
div 2)*2 + l))H-2-bx(Cy((h div 2)*2+l.(vdiv 2)*2 ) x 2 + Cy( (h div 2)*2-l,(v 
10 div 2)*2)+Cy((h div 2)*2+l,(v div 2)*2+2))-^4) 

B-Y(h,v)=0.89-;-0.11x(ax(W((h div 2)*2.(v div 2)*2)+W((h div 2)*2 + l,(v 
div 2)*2+l))^2-bx(Ye((li div 2)*2.(v div 2 )*2 + l ) x 2+ye( (h div 2)*2.(v 
div 2)*2-l)+Ye((h div 2)*2+2,(v div 2)*2 + l))^4) 
i: LT ^ ct V^o 

iz-s^^{^tztK m4 (a) m(DX^ \zm2mm. m2mm(D 
m*)ML^'^^ — > CD V ■^<D±^ 2 mM^±^mMy ^ )\^^ . 'r^2m 

20 ^^{z, ±fe7 ;u^cDieg{i. m4 (b) m<D x v izm 2 mm. m. 
2 mm (Dm 'D M \^ ^-^ 9 — >(D o h(D±m 2 mmi±^ h ^^^^'-M^y ^ 

^?>cc. ^Lm%m(n^^m. \x\±. 4:2.- 0 m^^^tT ^ iyi^t3o^,^ 
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©T-. :i(D 4 : 2 : 0 }H±ltHi--^^J: < . 4:4:4. 4:2:2, 4: 

n^ct^ fc«t){c GteSc^ mi^mmcD 
mm<Dmm 2 . 

mi (c) ^1 (a) ^@{*;Jlft^^ 2 (73^® tf^ 

^3 (b) IHtts^llM^Off^KI 2 ^1 (a) HKDlil^M-^ 

1 (a) l2ltzi3l^T^ 1 ^m.i.x^'^w^^mm^m.mi'mm 



# 
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i^i^ (.i^t-i^) ^mmm^ im^m^) tc^^^L^ ad 3 -vm 
5 7 ^ ;i/5'©iS5?<j*sm 1 (c) mizfrst izm 1 mm. m4mm(D^-^'9 

3®7'f;i/^i;;g:^. 4 1]^ 4^ 2 ;bs±fei2i^ 7 ^ ;u ^ «fe ib . {tor) 

T> feting 1 n^m^ i fli©-^st 4Mi:7^D> c:«4f@^vhij 

^;^it»LTiffiiftM-^S{LSl£]i^4 *>t>l±, jlfjgfg-^ 4 R-Yfel^ 
ft-^l^a> B - Yfe^M^ 1 {®^ttl;br i.o 

15 T. m3 (b) f5n=^#raL^As^. UiBJ-rSo 

G. B) xm.-rt. il^(iW=R + G + B. Cy = G + B. Ye=R 
+ Gi:^C'i)o n^mm-h^R. G. Bg!c^r-^T*^^^CoT*j D^ ±^ 
iSii7 ^ ;i'^®$)Sfeg<Z))e^i[{g-^ Y{cov^T{ix > 7- 'j > 

20 7*tiffii^'&:^^e31il7 }\^^ Ij^ho^i^^cofi-t^^i"^ 
Y(h,v)=axW(h.v) 

hi.. h{±^3 (b) [2l®fiWJ{w:fetNTtt'^{cfS^t '5:So 
^fc. ^feilii7 ^ Jl/^CD^cl^{igCD)tiJgft^Y{coI,^^:{i^ /lia^^E 

Y(h,v)=ax((W(h-l,v)+W(h+l,v))-f2) 

^ifi^-rSo a {± ^->r :^ ^ b > :^PM-r Ac 

ilbx h{±^3 (b) mo^m^Zib^-^Xl^n^Z^^WLt-U^o 
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R(h,v)=a X ((w(h-l,v)+w(h+l,v)) x 2+v(h-l, v-1 )+w<h+l,v-l )+w(h- 
l.v+l)+w(h+l,v+l))-=-8-bx(Cy(h,v)x2+Cy(h,v-l)+Cy(h,v+l))^4 
5 Y(h,v)=bxCy(h,v)+R(h,v) 

B(h,v)=a x ((w(h-l,v)+w(h+l,v)) x 2+w(h-l , v-1 )+w(h+l , v-1 )+w(h- 
l,v+l)+w(h+l,v+l))^8-cx {Ye(h.v) x2+Ye(h,v-l) + Ye(h,v+l))-^4 
10 Y(h,v)=cxYe(h,v)+B(h,v) 

i/7y'^y^)\,^CD^h&.m.(Dh.\±. (h mod 4)=1 i: s ^fe 7 f 
^<^fe 2){4gcD hii. (h mod 4)=3 ^^^cSo 

15 cymm. RjfYeMmiy^^^Lmmm.m^Y^^i!bhm\z.jii^mti:. r 

(iG + B^^^i. Y e 1]^ {c-o VN-t {iR + G fiJc^A^ Jist ;^ 1^ > 7" 'J 

ft^T-^:^ 3 ^(D 1 19 . ^W^O^'J'^?^ < ^^t^P^E£^^S^#L;t^ ^® 
Y h:&i.o 

(R-Y, B-Y) ^C-3l^T(i, jfpj^fg-^ 4 M{3 0^^ 

25 CD/^^->i:LT. ®^=fes+ff ^TR. G. Btzg^^T^o 

R(h,v)=axW((h div 4)*4.v)-hxCy((h div 4)*4+l,v) 
B(h,v)=axW((h div 4)«4+2, v)-c x Ye( (h div 4)*4+3,v) 
hr^o ^ ?3 (c G {± . 
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G(h,v)=ax(W((h div 4)*4,v)+W((h div 4)*4+2,v)) ^2-R(h, v)-B(h,v) 

R-Y(h,v) = 2xR(h,v)-G(h.v) 
B-Y(h,v) = 2xB(h,v)-G(h.v) 

10 i:x±(Dmw^n ^ :i tiz ji^x . m3 (b) mi^^^i- X o iz. mi 

B-Y^ 1 *M# e> n d i: t) , ^3 (b) IStc^f. 4 : 1 : 

1 Wi.^(Dm^-^o:>x±im^ 1 1. X St I. tzMo) ^ (D ti^m ^ ti ^ z: 1 1 u 

i> o 

15 rjiii. f-jB tc ;tJD X. T ^ ^ . -^^mmy ^ (ommm^ Riz-Di^ 

XliQ. 3. B iz-DK^x It 0 . 59. Glz-Di^xitO. 11 (DM-^iz 

isztf s c i: {c ct o T . m±^mm y ^ )\^^ <Dm'M%(Dtut.m\^m'% 

IBST^^^T-. 4 \ 1 : \^-hf±{-yxts. < . 4:4:4. 4:2: 

2. 4:2: 0 tB:^ o d ^ oJtfeT' „ 

25 ^^3. -Y ^1 (c) EI, ^3 (a) ElcTDiHBtc 

%jLT. (a) MliS^. M 4 1]^®^^ D U/^^ 

^[pj±-r^ci:*s-c^^o (b) lll(c^^Tcto^z. ^1 
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7 ;i/ ^ *s m ±feJS my -< J)^^s i^Ty^mMy^)i'^. 

nm(Dw>m 3 . 
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5 AD^^if3. fEi^tiHi^s. mmmamm 6 . mrsmmm^ 7 (D^m 

10 ^2mMit. &t^^miz^ n^i^My ^ Jii> . ±&.^My . 

g ^ n T V ^ -5 o 

^RGBs^-^xnTt W=(R t G + B)/3> Cy=(G + B)/3. Ye=(R + B)/3, 

15 tmiM-c^. v^mm^ w=Y trtiii. y^mm(D&i-jjm-^^.'^(D^^m 

ztizx^x. mmim^^m^x^ i>z tizrji;to mmizit. msim 
m(Dm^^mmr ^tK mmiz^mr ^mmmmit. mmf^m-miB]^ 
20 6 izx^mmmmt(D^m!^^mhi.x^'^-r^o ^n^isbiz^ mm 

^7mii. lyy^-^mm cyn ^w.m<^mm tLtzm-^iz. mmmm 
(Dmm^^^-t^cDx^y). mwtowi±. zcdmm cyn (D^mmmx 
'3m t L'ii.^ Ye mmt. w mmx$>^o m i m^zfr^r(D-(D'(r>y5^x 
25 ^i>t^y5\^cDmmm^ . vc. ®-®'(Dy5^x^^m:fj^(D^m^^. 

Vc=| Wu-Wd I + I Cyu-Cyn I + I Cyd-Cyn I ( 1 ) 
Hc=|Wl-Wr|+|Cyl-Cyn|+|Cyr-Cyn| (2) 

:zo)^^^m^^x . }'K<Dm\^is:{z x-Dxmmh\^^'^^r 
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Vc+Th < He 



(3) 
(4) 



Hc+Th < Vc 



10 RCy=(Wu4Wd)/2-(2*Cyn+Cyu+Cyd)/4 (5) 

m cyn izM Lxmy3m(D^(Dmmmm^^^imLx. Rcy 

RCy=(Wl+Wr)/2-(2*Cyn+Cyl+Cyr)/4 (6) 

15 St. mmyj\Bir^L tmm^tiTzm^i^. ^^^mph^pi^ cyn (c^lt. 

RCy=( Wu+Wd+Wl +Wr )/4-{ 4*Cyn+Cyu+Cyd+Cy 1 +Cyr ) /8 ( 7 ) 

20 ^mmm Cyn (DVip^^rt^. W'=Cyn+RCy t^l^ ^ :i t. i^X ^ ^ . 

±X(DmnrSmm Cyn ^co^,^•r. Isjac LT ±iB©J^<^tc J; t) W'^ 

Y emmt'^mmmm(Dm'^i±. it(i)~(2)05t4^cD cy ^ Ye izm 
^t^^x. mmmnta^'n^ :iiiifix^. ^{5)~(7)t7)iC4'®feiaG) cy 

25 ^ Ye (dg^^^T^Sfig^ BYe i&A}c4?)^o ^ ^ ^fj^^ltR ^^X 

(i^<> BBlc^C^^^ 5 AiltT". W'=Yen+BYe iiT^c^T'. Yeli^, 

(Dv^m^^^sb^z. tt^x ^ i>a ±xcD^m?^mm Yen m 
mizLx±mcomi'?'&no o 
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t^ 1^ i^il ^ T- ?ir^ LT l^-^ M^ItroygT =&^ffci^r -5 :i AS 

tBL. ^Sr^^f? ^ J: ^ (3 Lfe®T-> 3^ O fs ^ f# :i *s 

iEB?r^vT*)®T^ (5 . •EPi;OB3{i> Cyn CD M Pf6 ^ li T' 

gi: L^£U^ Ye Hs^i:. W U ^ T ^ S = 

±SB^Jte©JB^3 Cc;}^l^T(i> ^ 7 HI tz ^ "T® - ® ' O :^ rSl i:©- © ' 
®>6 rpJOffiligS^(t^^i^)Zio c: d T-{i^ ^ (Z^ 8 15(1 Tfs r (D - (3) ' 
(Df5\^X^^1kni^T:f3\pi(Dmmj^^. Nr. <D [Rl T- & 

Nr= |(Wu+Wl)/2-(W{l+Wr)/2| + |(Cyul-Cyn)| + |(Cydr-Cyn)| (8) 
Nl= |(Wu+Wr)/2-(Wd+Wl)/2|+|(Cydl-Cyn)|+|(Cyur-Cyn)| (9) 
Z.(D^^^t. 5^(1)~(2)T^«^7!!: Vc, He ^ffl^^T. ?^ © 5fe it; (3 J; 

Vc+Th < inin(Hc,Nr,Nl ) (10) 
Hc+Th < min(Vc.Nr,Nl) (11) 
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Nr+Th < inin(Hc,Vc,Nl) (12) 
Nl+Th < min(Hc,Vc,Nr) (13) 

^C^. Th ttgflfiiT- ^ . if^^CD^Sfx min ii * 'V n [^CD^g^CDP=9 

5^(io)~5t(i3)£Di>-m*,£iei: L^ccA^^fi. mm:&!Sifji}^ tmm-r 
^m:^mti-^mi^Ty5\s] tmm^ titzm^it. ^mmmm cyn izitj 

RCy=( Wu+Wd+Wl+Wr )/4- ( 2*Cyn+Cyul +Cydr )/4 ( 14 ) 

iLnidT:^(^tmm^titzm^i±s wmmmm cyn (3?^LT^f4«) 

RCy=(Wu+Wd+Wl+Wr)/4-(2*Cyn+Cyur+Cydl)/4 (15) 

^fof^ttJ LMP^<&^7-9 d tcd: D > if «l {t T < §4«):^ [p]CD ^ftJ^<Z) 
fST ^ fSM r ^ 3 i: *ST- ^ s „ 

nm<DW:>m 5 . 
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5 mdrna. iy-yy^mm cyn ^i^MP^B^h UTtiyi^ic^iaiij^cD 

i2M^^T*ii^T'$> »3s •ffI^093J±. :i<Dm^. Cyn ® M S 
^ h L Ye Ij^ i:, WH^T^^o 

10 ;^rnj-e fe fe_h L^^[S]iD+ii^^^, Lui. ©-©' cd^ip^t ^ fe± 

L fp] C7) 4g §3 ^ ^ , Lur. ®-®' ® ;^ f&IT' ^ T L l€ 
LdK (S)-®' ®:^fS]T'fe ^;&T L^;5[a]O^B^jg^. Ldr ^ 

Lul= I Wu-Wl I + I Cyu-Cyn | + 1 Cyl-Cyn| ( 16 ) 

15 Lur=|Wu-Wr|+|Cyu-Cyn|+|Cyr-Cyn| (17) 
Ldl= I Wd-Wl I + I Cyd-Cyn | + 1 Cyl -Cyn | ( 18 ) 

Ldr= I Wd-Wr | + | Cyd-Cyn | + | Cyr-Cyn | (19) 

-ro^S^il, 5C(l)~(2)T'3c«>;t Vc, He $:fflUT> '<>}l0:>m^^{z ^ 

20 Vc+Th < min(Hc,Lul,Ldl,Lur,Ldr) (20) 

Hc+Th < min(Vc,LuI,Ldl,Lur,Ldr) (21) 

Lul+Th < min(Hc,Vc,Ldl,Lur,Ldr) (22) 

Lur+Th < inin(Hc,Vc,LuI,Ldl,Ldr) (23) 

Ldl+Th < inin(Hc,Vc,Lul,Lur,Ldr) (24) 

25 Ldr+Th < min(Hc,Vc,Lul,Ldl,Lur) (25) 

Uii. Th figgfiiT^t). ^^CD^I&> min {^ti -y ^ \^ia:>^mn(Dn 

m.y5\^. ^(2l)*i^3:z: Lfc®i^{i. m.^^^^. i^iZDt^j^iL^tz^^^^. 
:fe± L ^73lRl> ^(23)3t)Se)cAi: L;"c^^li. h± L j»:(24)Ai^ 
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5 ±umm<Dmm3 mmjir^itmmtn^^ ntzm-^t. mm 

LT;^ t.L^:^\^(D^(Z)mmmi^^mm Lx . ^^^^^ Rcy ^j^^i^c^ 
10 ffluT©m-rs« 

RCy=(Wu+Wl )/2-(2*Cyn+Cyu+Cyl )/4 (26 ) 

^:^[q]£D^®jlli2®^ ^^'Jffl LT, RCy ^ <*:it S ffl l^ T ^ til 

15 RCy=(Wu+Wr)/2-(2*Cyn+Cyu+Cyr)/4 (27) 

RCy=(Wd+Wl)/2-(2*Cyn+Cyd+Cyl)/4 (28) 



25 )tiJ^{t-^^?f i,o 

CD^BM^ ^l^m UMP^^fr ^ c {3 J: !3 . (t T ^ < . ^ f> {3 L 



r So 



RCy=(Wd+Wr)/2-(2*Cyn+Cyd+Cyr)/4 



(29) 
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^mm(Dmm e oD^^ii, iz ±t^mM(Dmm 3 his] t) s 

3 T'{±. ^7 miz7rs-r(D-®'o:>/j\o} i: © - © ' C7j) :^ 
|pj®^§5llt Vc,Hc /2{t^^«)7t:o ZZT'li^^iz^ m Smiz^sT®- 

^ 9 l21(Z^^t-©-Ci)' cd;^Ip]t-^ <5,^_tL^;?fSl(7)|gggjir LuK ©-(D' 
(7);^In]-C:$.>&;fe±L^?:;^fS]®^@|gjt Lur, (2)-®' cD:?&Iq]Tr^^i:T L 



15 




mmoDmm 5 tmmizjRi^io 














Vc+Th 


< min(Hc,Nr,Nl,LuI,Lur,Ldl,Ldr) 


(30) 




Hc+Th 


< min(Vc,Nr,Nl,Lul,Lur,Ldl,Ldr) 


(31) 




Nr+Th 


< miii(Hc.Vc.Nl,Lul,Lur,Ldl.Ldr) 


(32) 


20 


Nl+Th 


< min(Hc, Vc,Nr,Lul,Lur,Ldl,Ldr) 


(33) 




Lul+Th 


< Biin(Hc,Vc,Nr,Nl,Lur,Ldl,Ldr) 


(34) 




Lur4Th 


< inin(Hc,Vc.Nr,Nl.Lul,Ldl,Ldr) 


(35) 




Ldl+Th 


< inin(Hc, Vc,Nr.Nl,Lul,Lur.Ldr) 


(36) 




Ldr+Th 


< min(Hc,Vc,Nr,Nl,Lul,Lur.Ldl) 


(37) 


25 




Th l±mi^X$>y). !m^(D^m. min 





jiUtig^Ji. &±L^:^\ul. ^(35)*i^AL LAcii^tt> ;&±L=?:^ 
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mK^xnihT^o iEmtdTti\uitmm^tirzm<^it. ^mrsmm cyn 
(l5)$:ffll^TS[£Bf^o ^m:^ ^i!fi&±L :^ ii mm ^ titzm^lt. 

;Sfi£^ RCy j?;(26)€:ffl VNT»air -&0 € ± L 7? fS] ^ ®f ^ tL ti 

^{i. ^mmmm cyn (-?>f LTfejiL^^:^iS]cr)^jfC7)jiiaiij^:^fijM u 

T^^i/lJc^ RCy $:^(27)^ffl^,^■r^tti■r So ^ T L IrI ^ n 

T^i^^ti. Ifi^MP^®^ Cyn izn i^X^T L^:^f5]a:)^(r)msim$^,^m 
fflUT. ^Ssft^ RCy ^^t(28)$:ffll^T»mt-^o h^:^\^ tm 

J: *s T- 5 -5 o 
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mi^ Ldr T'{±. I51feiiI^l^±-e^gS[LTv^/t7J^, ^r-e(i^^-t--5^feiii^ 



Vc=|Wu-Cyn|+|Wd-Cyn| (38) 

10 Hc=|Wl-Cyn|+|Wr-Cyn| (39) 

Nr=|(Wu+Wl)/2-Cyn|+| (Wd+Wr)/2-Cyn| (40) 

Nl=|(Wu+Wr)/2-Cyni + |(Wd+Wl)/2-Cyn| (41 ) 

Lul=|Wu-Cyn|+|Wl-Cyn| (42) 

Ldl=|Wd-Cyn|+|Wl-Cyn| (43) 

15 Lur=|Wu-Cyn|+IWr-Cyn| (44) 

Ldr=|Wd-Cyn|+|Wr-Cyn| (45) 



mmcDmm s . 

fflP^iii5^ Cyn 
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W'=(Wu+Wd)/2 (46) 

r=(Wl+Wr)/2 (47) 

W'=(Wu+Wl)/2 (48) 

W'=(Wcl+Wl)/2 (49) 

W'=(Wu+Wr)/2 (50) 

r=(Wd+Wr)/2 (51) 

W'=(Wu+Wd+Wl+Wr)/4 (52) 

d h A^T ^ So 

mm(Dmm 9 . 

So 

mm.Kzx.^r. ^®i!S^Mr^®^«{i@®feMfg^ (r-y,b-y) (c 
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mi iE]T'{±, mmmizML$>^m thi cKD^i^tzfe^tc 

*>{^ S > ■g:^'^? c:i 'J\^ < L "C S o — ti, it? a® IS ^ AS;*; ? V^ 
15 rlui^&fet'^-S o o ^ »3 H M < S (5 i:\ 

IISSCDffiHI 1 0 . 

20 nmr ^mm(Dmm locov^Tx ^i2ia. ^lagi, ^i4[iis 

25 ?)j[i&i^i4ii^[5ies 1 Qt^m6mcDms^izmu^ntzmf&ttj:^x\^^^o 
(31^ 8 t^mm^mmmm^^ 9 iZ'^^mLzmt^nx^ ^ . B^m^ 
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n + 1 ;M ( n = 1 , 2 - ) ^ffll^, -S-;i^(C 7 'f;L/i$'(7>if^fi:?^fi^5<^^ 
^ AMt ^ ®©¥J^)$:^ait-^o ^ 1 3 ^cD Cy23 ^^m^m 

Cy23'=(Cy03 + Cy23 + Cy43)/3 (53) 
m ^^^'C^t LTm;^|oJ©|DieM-^ 2 n + 1 .1^ ( n = 1 , 2 - ) ^cffllA. 

^1 3E<7) cy23 ^^Mi^WL^^^m^mm t \^ X . m^isj<7)iB}e 

ii-^®/l?&^4$t4llS[E]Si 1 0©{ld;b{s^ Cy23'{±. 5»i (54 )0 J; 3 ii 
Cy23'=(Cy21 + Cy23 + Cy25)/3 (54) 

mmm^^>\:.^t Lxmm:fjf^(D\si^m^ (2n+i) x (2ni+i) 

;^ ( n . ni = 1 , 2 •••) ^j^izy -i ;u ^ C7) ^ ^ tf) 2. {^^& 

5*»itfc^cDcD^i^<&^a:i-rso m^\-i.. m i 3m(D cy23 ^wm's.^ 

r^t. fg;«6Miii7 ?K75»{trcfl-^{i. S(55)co i -5 tz^^ n^o 
Cy23'=(Cy01 + Cy03 + Cy05 + Cy21 f Cy23 + Cy25 
+ Cy41 + Cy43 + Cy45)/9 (55) 



i 
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Sglj|g$:4''D ti Lxmm-t^:^\o](Dm^^^ 2n+2m+l;^ (n. 
m = 1 , 2 •-) ^^izy >( (D^^^^'^lsb^mm^t^li-rz 

^£D<7)iFJ5):£Witit- m^i^. mi 3EI© Cy23 * ISi/^ 4^ fillip 

Cy23'=(Cy03 + Cy21 + Cy23 + Cy25 + Cy43)/ 5 (56) 

10 m^\^. Cy23 >&^&MP^Sim h UT, W22 W24 CD /5J ia® ^ ^ ffl 1% T 

5^(57). (58). (59)® J: o {3 LT. iiP^ l' '^j: fe®^ ^ i±l f S o 
W22'=(W00 + W02 + W04 + W20 + W2Z + W24 + W40 + W42 + W44)/9 (57) 
Cy23'=(Cy01 + Cy03 + Cy05 + CyZl + Cy23 + Cy25 
15 + Cy41 + Cy43 + Cy45 )/9 (58) 

W24' = (W02 + W04 + W06 + W22 + W24 + W26 + W42 + W44 + W46)/9 (59) 
^ 1 2 ElCD^^M-^^ffiF^MJiSSS 9 {c;fc^,^T . JisB. Cy23'.W22'. 
W24'<&ffll^T, \>K^KZX,^^ R-Y fe^ff-^ f ^ o 

R-Y=Ax(W22' ♦ W24') - BxCy23' (60) 
20 CCT. A, B (i^^-y-r h/A'v D i*^ ^^^T'fe^o Ye 

f^^n>i-^m-t z. B-Y feMffl-^$m±jr ^ c ^ t- # -a o 
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m ^ p^--^^ ^ tb tzib. fs ^ mm ^ti^o 
mmcDmm i i . 

^mmmm(D^im-^^mi^x. ^mm^^mmmmmm 9 izx . ^mm 
^timn^fii,. '®ii^®sas{±, ±tEm^<Dmm 1 0 cD^nt± 
<m\^x^^o 

fesfefi^Tti. m'^w:^^mm^m 1 0 j; r^x '^(Dm^^^^^t' 
^m^ti. ±mmm(Dmm 1 0 x^^ Ltz(D tmmiz, m^m^(D^^ 



'I 
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15 



20 



25 
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If CD 15 H 

^ )\^^ <7)P:f-(Dmmt' ^{"^mL. <D2 ^ * MsB^feiSi^^ ^ © 
tE2mm<D^mm^^. tasBi- t >-&^rziim^mMy ji^^ comn 

2 . tS^}^©l5iam 1 iIiBa®ll(*:;i7 ^-^^^ sterol, ^-C> 

^ I -D ht^i^t^ :b . Q ^(Dm^^VfK) . 4:2; 0:^iC®^tl{C 

25 m.m.i>zm^T ^ Awm^ i o^ib^u/s^S' — > h-T'SHuiBfe^a-gt^ ;i/ 

SStliii^. 4 li^ i: ^^lEfgTfe D . tu sBiB^J ^ - > 
^ 1 -3 S . -^If 6 oOM^^f^ t) > 4:1: l;^jC®^i|{3 



•I 
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BuiB»m^ n;t^SMJg<7)::^#^.^;^ [i^I{3^^,^T iij^cD^SPe^ ^fyv^x ±5B 



wo 99/59345 



PCT/JP99/02385 



40 

^(w. mist):B[S\cD^m^. ^J:z>\ ^^iz^ S fS] o ± ^ ip] . ^t- 

^Bm^ttj::hmmmmr^o:>mniz^-ox. mm&^wth^^. 

1 1. m^(Di^mm4iMtEm(Dmi^ti^—m{^mmiz:i6i^x. 
±M3,m?smm^mit. ±$^mmmntii^miz x^xnih^titimm!^ 

i^m^miztn^x. 
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#x hMzmm.^ 0 ^>'J^^^tn{^^ ^©ai^cc^jisr fell«^(Dr 
5 14. fi5lc©fEia^ 5 L 1 0 JI ©v>rn 7!)^ tcs3«2©@i*::tj -7 - 

iiBMr^ms^iSfi, ±ias#:iifii.^^^A^e) m±j^n5§feft-^®jii 

15 3 ^Isi-t^^^-JSit^Bo 

1 6 . IS^cdIeIS^ 1 5 iIsHig®llI<** ^-^l^^m^::^3l.^T^ 

±f3MP^i«iS^IS{is ±iBEIf*:^Sf^5^^**e> fii:^^n^§fefs^®/ll 
iSmf^ftS ^si^r -Si^^St^lf t^H^^IS^ril ^ 0)111 zS5K[!RFt^ 1^^ 

20 ISfeS3l7 ^ B-Y feMfS-^^s ^fiP^^/jJcT 

1 7 . m^(D^mm l 5 JIIB^^IK*::^ ^-^l1^^E{3;tel^-C^ 

1 8 . mji^commm 1 6m%Bm<Dmi$^ti ^ -^^i^mmiz^i^^x. 



wo 99/59345 



PCT/JP99/02385 



42 

3 t^!^wct^ ^mi^tt^-mm'^Wc 
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A 











AD 











Sigft^ Y 

fe^ft-^ X(R-Y, B-Y) 



l(b)^ 



w 


Cy 


Ye 


W 



Ye : Sfe3lia37^;U^ 
Cy : •>T>fe3gig7-f 



:i(c)lgl 



w 


Cy 


W 


Ye 
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\2(a.m 



A 



tftmm 1 2 



AD 



iHigft^ Y 

^mmn X(R-Y, B-Y) 



!2(b)S 



Mg : -^tfV^fe 
G : ^fe 
Cy : •>T>fe 
Ye : Hfe 



Y : 



\ h 
V X 


0 1 2 3 • • VX 


o 1 2 3--- vrv 


0 1 2 3 ••- 


0 

1 

2 
3 
4 
5 
6 
7 


Mg 


G 


Mg 


G 


0 


Y 


Y 


Y 


Y 


0 


X 


X 


X 


X 




Cy 


Ye 


Cy 


Ye 


7 


Y 


Y 


Y 


Y 


1 


X 


X 


X 


X 




G 


Mg 


G 


Me 


2 


Y 


Y 


Y 


Y 


2 


X 


X 


X 


X 




Cy 


Ye 


Cy 


Ye 


3 


Y 


Y 


Y 


Y 


. 3 


X 


X 


X 


X 




Mg 


G 


Mg 


G 


4 


Y 


Y 


Y 


Y 


4 


X 


X 


X 


X 




Cy 


Ye 


Cy 


Ye 


5 


Y 


Y 


Y 


Y 


5 


X 


X 


X 


X 




G 


Mg 


G 


Mg 


6 


Y 


Y 
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